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Virginia Survey of Hunter Harvest, Effort and Attitudes
1996-97

The Department of Game and Inland Fisheries, being the agency primarily responsible
for managing the state's fish and wildlife resources, depends upon accurate population indices to
monitor the health of wildlife species. Various techniques are used annually to establish indices
of population numbers. Walking transects, enumerating the presence of species by counting
tracks, droppings, etc. within quadrants, and conducting call counts along highways are excellent
examples of these techniques (for a detailed analysis of estimating wildlife populations, see
Davis and Winstead 1980).

Another group of indices important to wildlife managers involves precise estimates of
harvest and hunter efforts. Game harvest surveys collect data which are used to generate indices
that can be used to monitor changes in harvest and hunter effort across seasons. These data, in
turn, can be used to regulate harvests, evaluate habitat conditions, and monitor various aspects of
the socio-economic environment (Steffen, 1987:7).

Although some researchers have attempted to estimate game harvests through
unobtrusive observation techniques (see Jackson and Norton, 1979), and some management areas
are conducive to conducting counts at check stations, this is not feasible for producing statewide
or regional estimates. Therefore, game harvest surveys are typically conducted through the use
of mail questionnaires. Filion (1980) provides an excellent overview of the use of human
surveys in wildlife management.

The purpose of this study was to:

(a) estimate game harvest and hunter effort indices for major game and furbearing species
in Virginia; and,

(b) collect and analyze other socio-psychological data deemed important to the agency,
such as hunters' satisfaction, attitudes, beliefs, preferences, and constraints.

Methods

Generation of the Sample

A random sample of 5,000 Virginia hunters was drawn from license records maintained
by the Administrative Services Division of the Department of Game and Inland Fisheries. A
stratified, random sampling design was developed to select potential survey participants from
these files. All persons who purchased a general state resident hunting license, a county-city
license, or a senior license for the 1995-96 season were eligible to be drawn (N = 282,492). To
ensure the representativeness of the sample, the number of license holders within each of the
three categories was determined and the number of names selected was proportionate to the
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number of licenses sold (see Table 1).

Consideration was also given to ensuring the representativeness of the sample
geographically across the state. The most preferred method would be to select hunters based on
where they hunted; but, there was no way to determine the distribution of hunting across the
state. The most feasible strategy, then, was to select hunters proportionately, based on where
they purchased their license (i.e., if a license agent sold 2% of the total licenses within one of the

Table 1.

1995-1996 Hunting Population and Survey Sample Statistics
License Type Population Sample Pct.
State Resident Licenses 249,466 4,415 88.3%
County/City Licenses 18,557 328 6.6%
Senior (65+) Licenses 14,469 257 51%

TOTALS 282,492 5,000 100%

three categories, then 100 license holders - 2% of 5,000 - were drawn from that license agent's
returned license stubs). The social security number of each hunter selected was entered into a
computer file and submitted to the Virginia Department of Motor Vehicles (DMV). The DMV,
in turn, provided researchers with names and addresses of all hunters selected. In general, the
sampling procedures used in this study were built upon the work described by Steffen (1987) in
Mississippi.

Development of Survey Instrument

A survey instrument was developed to collect harvest data for selected Virginia game and
furbearing species. The design of this instrument was developed to allow the replication of this
data collection effort on an annual basis. Game harvest data served as the core of the survey
instrument. However, hunter effort data, preferences for seasons and bag limits, and other
socio-economic data were collected as well. VDGIF staff biologists and administrators were
polled to determine general areas of needed data and used to refine the instrument (Appendix A).



Administration of the Survey

Procedures outlined by Dillman (1978) were employed to collect the data. A
questionnaire, a self-addressed pre-stamped envelope, and a personalized cover letter explaining
the importance of the study were mailed to each of the 5,000 study participants. One week after
the initial mailing, a post card reminder was sent to each person to encourage early response.
Non-respondents to the first mailing were identified and two follow-up mailings were sent, when
necessary.

Response Rate

By the end of the data collection period, a total of 256 surveys were returned as
undeliverable (persons moved, wrong address given, etc.). They were removed from the original
sample. Another 3,166 questionnaires had been returned. Of that total, 390 persons either did
not purchase a license in 1995-96 (330 persons/6.6%) or refused to complete the survey (60
persons/1.2%), and were subsequently removed from the sample as well. Consequently, a total
of 2,766 usable questionnaires were received, resulting in an effective response rate of 63.5%
(effective n = 4,354).

Data Analyses

Data from returned questionnaires were entered into a computer file and analyzed using
standard statistical techniques. Estimates of state-wide and regional harvests of each species
were generated with the level of precision (std. error) of each estimate specified. Estimates were
based on the total licenses sold within the three categories (state resident, county/city, and senior)
as depicted in Table 2.



Table 2.
Distribution of Hunting License Holders
Among Three License Categories, 1996-97

Population Pct.
State Resident Licenses 241,754 88.6%
County/City Licenses 16,733 6.1%
Senior (65+) Licenses 14,499 53%
TOTALS 272,986 100%

Regional comparisons were made based on the five regions of Virginia depicted in Figure 1.
For a detailed account of the statistical formulas used for specific statewide and regional
calculations of estimates and standard errors, readers are encouraged to see Steffen (1987).

Results

Results are provided on the following pages in tabular form. Analyses are segmented
into three sections of information. The first section provides estimates and standard errors of
harvest and effort for 40 game species (or subpopulations of game animals) during the 1996-97
hunting seasons. Statewide summaries are shown in Tables 3 and 4. Regional estimates are
provided in Tables 5-43.

The second section assesses hunters' preferences for selected season dates, bag limits,
shooting hours and other data pertinent to management of hunting in Virginia. This information
is included in Tables 44-73.

The third section assesses the perceptions hunters regarding factors that constrain their
ability or opportunity to hunt. As with previous analyses, these data are summarized statewide
and regionally in Table 74. An analysis of hunters’ history of purchasing Virginia hunting
licenses is illustrated in Table 75.



Notes

Several important points should be considered when interpreting the tables. They are

summarized below.

1.

When considering statistics given in this report, it is important to remember that they
should not be viewed as absolute numbers, especially when comparing these statistics
with other statistics from other studies. Rather, the data provided here are only indices of
harvest and effort, for use in conjunction with past and future mail surveys in this
ongoing research project to determine trends. Response and non-response biases exist in
all survey efforts. However, when care is taken to fully replicate study methods in
subsequent studies, biases should be constant, therefore providing indices of trends over
time.

Total Harvest and Total Man-Days statistics are derived from a formula utilizing the total
number of licenses sold for the 1996-97 hunting season (n=272,986). However, the
statistics reported for Spring Turkey (1996) used a factor of 282,492 since this season
was actually during the 1995-96 hunting season. Total Harvest statistics include all
animals harvested regardless of whether or not a hunter was hunting specifically for that
animal (incidental kills).

Statistics for (a) Average Daily Kill, (b) Average Seasonal Harvest, (c) Percent
Successful Hunters, (d) Average Seasonal Days Hunting, (¢) Total Hunters, and (f)
Percent of Total Licenses/Hunters Per Region were calculated using data only from those
hunters who reported hunting specifically for that game animal.

Totals may not always total 100 percent due to rounding errors or missing values.
Regions were renumbered after the 1993-94 study. The composition of the regions,
however, is consistent among studies. Please refer to the map included as part of the

survey instrument, included as Appendix A.

Parenthetical notations displayed immediately following table number (e.g., Q24) refer to
question numbers in the survey instrument.






TABLE 3. EXPANDED STATEWIDE SUMMARY OF THE 1996-97 VA SURVEY OF GAME HARVEST BASED ON 272,986 LICENSE HOLDERS.

AVERAGE PERCENT
AVERAGE PERCENT SEASONAL TOTAL
, TOTAL AVERAGE | SEASONAL | SUCCESSFUL | TOTAL MAN- DAYS TOTAL | LICENSEE
SPECIES HARVEST | DAILY KILL | HARVEST HUNTERS DAYS HUNTING | HUNTERS S
DOVE 1,023,547 4.065 16.11 87.0] 247,265 3.96] 62,394 22.9
QUAIL 135588 |  0.947 5.71 55.0/ 134,433 6.03| 22,305 8.2
Woopcock 8,741 0.195 1.17 486 21,009 6.00| 3,517 1.3
RUFFED GROUSE 46,519 0.380 1.74 547 113,836 | 459 24817 9.1
CROW 203,961 2.046 9.61 880/ 90,125 470 19,190 7.0
PABBIT 494,372 1.168 6.97 796| 395965 5.96| 66,413 24.3
YOTAL SQUIRREL 1,385,427 1.436 11.57 91.0| 900,341 8.06| 111,726 40.9
GRAY SQUIRREL 1,228,588 1.690 10.44 %02 674678 6.18| 109,214 40.0
FOX SQUIRREL 156,839 0.613 4.34 751 225663 7.09) 31,850 11.7
HAOUNDHOG/ | |
WOODCHUCK 463,755 0.929 8.62 89.1| 392,750 9.20| 42299, 155
TOTAL DEER 333,073 0.087| 1.40 58.9] 3,717,211 | 1622 229,180 | 84,0
BUCK 192,406 0.050| 0.81 466 — — — —_
00E 141,567 0.037 0.60 36.9] — —_ — —
WACHERY 37,477 0.046 0.43| 28.8] 685,831 9.48| 72341 265
ICK 20,396 0.024 0.23, 189 — — _— | =
0t 17,080 0.022 0.21 165 -— — — —
M\JZZLELOADER 70733 |  0.087 0.59 39.3 765,808 6.81| 112,430 41.2
WCK 49232 |  0.060 0.41 316] — — —_— —
06 21,501 0.026 0.18 147 — — — —
B 225,764 0.095 0.98 50.6| 2,265,573 |  10.30| 220,037 80.6
MUK 122,778 0.052 0.53 376 — — — —
o 102,985 0.043 0.45 311 — — — —
LKLY LY 96-97 49,332 0.071 0.40 286 813,934 7.26] 112,128 411
JING 1996 * 24,280 0.056 0.32 25.0]. 400,195 562 71,229 24.4
JALL 1996 30,343 0.060 0.30 26.1] 430,026 5.00] 86,005 315
WING 1997 18,989 0.045 0.25 20.4] 383,909 558 68,824 25.2
B 804 0.006 0.04 43| 108,310 6.61| 16,377 6.0
L 1AL DUCKS 224,859 1.693 11.92 87.0 130,113 7.04| 18,487 6.8
WALLARD 86,709 0.659 4.64 67.9] — — — —
00 45,816 0.341 2.40 527 — — — —
HAOK ] 20,095 0.154 1.08| 359] — — — —
THERS | 72,240 0.539 3.79 413} -— — — —
Lo OUESE l 49,634 0.930 425 652| 52,849 457] 11,554 42
e | 19,190 0.931 2.63 542 20,396 282 7,234 26
W MARCH | 30,443 0.926 3.65 62.2] 32,453 394] 8239 3.0
B rox 19,190 0.181 1.24 60.0] 68,925 6.86| 10,047 37
B o v 21,501 0.239 1.75| 66.3 67,820 7.34] 9,244 34
B | 2,009 |  0.063 0.29| 206/ 15875 465 3,416 13
b von 140,562 0.555| 8.66] 84.1] 216,219 15.59] 13,865 5.1
Boa | 2,713 0.026| 0.24] 20.0] 46,921 9.34] 5,024 18
12492 TOTAL LICENSES 1995-66 | | ,'




TABLE 4. EXPANDED STATEWIDE ESTIMATES OF TOTAL HARVEST (MTH STD ERRORS) FOR VIRGINIA GAME SPECIES DURING 1996-97.

STANDARD ERROR 95% CONFIDENCE INTERVAL
TOTAL
SPECIES HARVEST SE AS % OF TOTAL * LOWER LIMIT UPPER LIMIT
DOVE 1,023,547 56,328 55 910,891 | 1,136,202
QUAIL 135,588 ' 18,553 137 98,483 172,694
WOODCOCK 8,741 2,128 243 4,486 12,997
[RUFFED GROUSE 46,519 5,011 10.8 -36,498 56,541
ROW 203,961 29,252 14.3 145,457 262,465
RABBIT 494,372 30,140 6.1 434,093 554,652
TOTAL SQUIRREL 1,385,427 52,978 3.8 1,279,470 | 1,491,383
GRAY SQUIRREL 1,228,588 46,701 3.8 1,135,186 | 1,321,990
FOX SQUIRREL 156,839 13,614 8.7 129,610 184,068
JROUNDHOG/ '
WOODCHUCK 463,755 36,747 7.9 390,260 537,249
JOTAL DEER 333,973 9,548 2.9 314,877 353,069
BuCK 192,406 6,160 3.2 180,086 204,726
OE 141,567 | 5,130 3.6 131,307 151,827
AICHERY 37,477 | ! 2,831 76 31,814 43,139
BUCK 20,396 ' 1,974 9.7 16,448 24,344
00K 17,080 1,587 9.3 13,907 20,254
\\IZZLELOADER 70,733 3,620 5.1 63,494 77,973
BUCK 49,232 | 2,688 5.5 43,855 54,609
o1 21,501 | 1,709 79 18,083 24,919
N 225,764 6,979 3.1 211,806 239,721
MK 122,778 4,406 36 113,966 131,590
O 102,985 4,005 3.9 94,975 110,995
L AKEY LY 96-97 49,332 j 2,704 5.5 43,923 54,741
FIING 1996 ** 24,280 j 1,865 7.7 20,550 28,010
‘AL 1098 30,343 ' 1,887 6.2 26,570 34,116
MAING 1997 18,989 1,601 8.4 15,787 22,192
|L. M 804 284 35.3 236 1,371
AL DUCKS 224,859 28,315 126 168,229 281,490
| MALLARD 86,709 12,388 143 61,932 111,485
00 45,816 5,741 125 34,334 57,298
MACK 20,095 3,389 16.9 13,317 26,872
ITHERS 72,240 14,160 19.6 43,920 100,560
M. OUESE 49,634 8,577 17.3 32,480 66,787
! 19,190 4,882 254 9,427 28,953
W - MARCH 30,443 5,281 173 19,882 41,005
rox 19,190 3,074 16.0 13,043 25,338
rOX 21,501 3,517 16.4 14,466 28,536
2,009 618 30.8 773 3,246
" 140,562 21,099 | 15.0 98,365 182,759
Mila | 2,713 657 24.2 1,399 4,026
% 100 (GB/TOTAL HARVEST)
Mei80 402 TOTAL LICENSES 1995-96 | ]







